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uK u3 s 



] #nT#GF(2 m ) (m2l) iOmtVhf-^ 

*a*AAS*i£# l & J: 1/1*12 o-<£Jfl?llgL#J£u l , 
U2i, Stmt's; h 5 s - ^480:^*1^ 

# Rd»e)Ota»w»sn5»i o*»^u 3 ^ , % 

2<7)A*i^^^>f 2 COm t*y h-x — ^fccfctf^f 2 <D--< 
j£U4£, »2<0*»^|ft^W*fS'g-*5j:r/»2^mK' 

aU*#«jctt«i<o»J»fS#S l^AASix, S 2 ps< 
^S{clilg^K^|&Offl*Sr*Jfflli--57t^O«3<7>«ffll 

60 




IV; 

- 1 

[ff^ill] #nr#GF(2 m ) (m>l) i^mf^T 

- * Sr JfeU -T 5 /c#> co SI l 315 £ ft 2 co A^SB t * 

HHfEftl cOA*»^Sl C0m h^-^A** 
ix 3 ft i & J: ri ft 2 co *< # »flk * £ , 
JlijEftlCDmtf y h^-^^^t^ftiFffiftlO^^mSI© 

fflEft2C0A*«a^Oft2£>m tf* h 7*— * *5 J: tffifj 
Eft 2 60^***»^«^fe<7>tii*d«A* * *x£ft 2 CO 

HUfBft 2 CO JH3l3M£go ffi^ff J: CKMEft 2 COm 

lfflE»i^***#^*£, ifflE»2^##**^ 

ffii3MS:£ *^^r-«ja £ix> 

fflfEft i o-<**j«(^««c«tft l co#J»ff ##A*> * 
*i, (WEft2<D^#**ai*«(cttft2^»J»fS-»3ft«A 

Ztai>(©ft3(Z)*J»«*3ftiAA*ix, S5lE*l^S»?S 

[1S#*B2 ] l o***-^*-/^ 

ft 1 O^M«36iR3e-C*fflrE*J(*^zL-^<z>ft 1 coffi 

ft 2 otOJHfltdiRft-CSfftrEaK^e^a— /ucoft 2 coffi 

BftEft l co u^^^^^coOi^i^ttifS^S^v^^^^co 

*3flilWE*3t*^a-^©ft2<z>A*«^*l«*nT^ 

itJI5ft2 0Uv ; ^^^^:^, fflEftl, ft2, ft3C0$lJ 

•flr*jc* crttjfsft i o«jjH«o*«tea?5c«:#^s, 
[»*Ji3 ] ffirEft i (owmmtmnm 2 <&mm&t 

#Br5e*>«k (kte, iX&ft) i:ftofc»-fr«cfti co-< 

# Jfc*»3M3:K r = 2 k s = 2 r £ IT s 

{ (m-1) mod (2 k " 1 ) j + 1 , s = 2^lT 
s*^ff^^ii:5ft2co$iJ^ff^^^A^L, JftJlSJUgL 
^■v^zl— /UOaSlR^S^tt, (m-1) CO 2 ii^^T'CO 

tVhk-i^i co»^iaaffiEft2oi^;*^i£o 
A^tcftlfBft 2 CDSUff 3M£cOfciJ#£rA*> U (m- 1 ) 

^2iSaar-cotf s/ h k -l^ir^^i^iciiSffisS 

2 CO 1/ ^^^OA^tCftjfSft 2 CO U ^ #^COffi 
^^-^X.5ft3to$ii^fa-§-^A^-r6, »jRJi2JcEtt 

[»*JR4] ISsftili ©3M(q&^ a -/u2iBi, fti 
ottJH^Rfi-e*©* lcouv?*^JS:£, ft2co#) 
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^^^^-/uco^ti^ettft l OfcliA^MEf 1 co A 
*Wi£*8cU itlE^S^v ; ^-^0^:ix^ixft2cofct5 
^^rtecofflEft 2 U 

U ttjfB*^^v ; 3.--/U(7)ftl(7)A^^{C^Il5ftlC0U 
^#**Offl*a««|***t, ffiE^flL^^a-zucoft 
2 *>A;b«fc:iWEft 2 <o \s i/s** & ^WL<n\ftfyftW$L'& 
fflEftjS^^a-^o* l otiiA»ME» l o 1/ 

2 coffi^Sfl^faft 2 co i/^^?S<DA*3^«tt$ix 

[f»#JI 5 ] 3 <B£A_hcofS 3RJB 1 coJH®^ v^-/t- 
t, C l ofiiatt^BSt* 59 l o i/'^ ?f 8t , 
ft 2<0«3fflffia*Rj£'T! > S 5JS20l/^^^Ki:^ 

^ mE3R»*^a— yu^*n^nfti^ujA*te(om 
EftioA*a5^*«u, mmmn^^^-^(D^ti^ 

tlft 2 coffin £tocojffJfSft 2 OA*»tc«3R U 

^ U WEJRJIC^^a— yu<z>fti OAASB^iffiEftl oi^ 

2 <50A*ffl5tCfillEft 201/^7^ 3M£ coffin * 
fflE*^^^a— /uofti (Z>ta^a5jcffjEftioi^ 

2 COffl^^tCffjfEft 2 <7> * 

fc*jSfeiS?7C«JllsIK. 

[»*I16] fifTESW^^^-^COftn (nli, 
») tt, [log2(m-l) + l]J&LT^ »*fS4**LJ2 

5 (CE*(30*ffiafr7C*3(lHJKo 

J<? [fS*«7] mW^mz£Q. i^S (n>i>l) 
co^^^-v^^.— /Kc^tT, -9- 4 ? /)s$c&Brfc<7>%tq 

(qtte«*) ^*ofc»^tC, p= (n (q-1) + 
ij <blt, ft 1 (7>-C#S«*^«^ r = 2P" 1 . s = 

2 r t it s j^tm^-e-sft i <7>«»flr# t , ft2o 

^iag¥S{:r- { (m-1) mod (2P _1 ) } 
+ 1, s = 2 r <b LT s^^ff^$-tt5ft2 0^J^ft# 
££A^L, ittEi«B«>***^a--^3il«*«^ 

ii, (m-i) co 2x§^mr-co t:> h p - i a* i co^§-& 

{CttfflE i ^gCO^^^v>^-^COft2COffl^(CfttffSft 

2 co^^^com^^^-x., (m- D co2jt^m-eco 
tf s> h p - i ^ l ^ftt^»-&«cttiWE i ^gco^e>>^- 
/ucoft 2 coffi^{c, BtjE i SgcoSJS^e^a— /i— coft 

2(^A*»^feC0mtV h^— ^ ^^-X.5ft 3 (DMmm 

[W*3B8 ] [log 2 (n-l) + l]«<Dli*qilo*at*^ 

tn?Jx©WIB*Jt*^ a ^Sr*(t(t6fci!>0* l co 
•J»«#»i:, ft2co$Wff-§-3$<^ «3(D«»fS#» 
4:*:#3tSMfB*«ri:«:«*, 



COWES 2 OAA^CggJtlTfc 9 , 

*iEW«#«wt, mm&sk (ktt, 

/HC»LT, r=2 k_1 , s = 2 r HtsM 
«-»**5*10«iJ»fS#«:»l <0^<*»«»#««-* 
X., r = { (m- 1 ) mod (2 k_1 ) } +1, s = 2 

- 1 # 1 ^»-frJCaB«*«^tH* * LTS 2 

[»#*BlO] ^D7*GF(2 ni ) (m>l) ±COmfcVh 

I ^^^12 <D^#*«JK^*fc:ffiE« 1 (?)A*B^ 
b^Sl^mf^ h^-**:A*-f , 

m 2 o*J( #«fcflflEJB 2 coA^3M> com 2 com $/ 
A*-T54§:|ig£, 

2£OmkV ^-^SrA^-rsiS:!®*:, 

»J«9HIK^bWIS«i offers mu%2<nm9.^ 

WrlESBio-<#*«##R«c«i 0>*Jfl)fll #SrA^ U 
lWE» 2 ^<#Mg#l£{Cf 2 A* L« 

miaaR g£ co ZMW-f Z ft com 3 
«*Srfcb*^-fr, SflE5StR^««c»2(?>tiJ*fg#S:tti* 
1 1 ] MsK9 1 o*»^-^zL-yuSr^.i5« 
Si olDSSffi^K^r-^ffjE*^^-^^— <^ttJ 

»2^*!WRSt#iilE*jJ*i? a -/^j20tli 
MtWAStiS, S20i/^^^MU5M 

^^«^W*^mE*»^^3.-/uo»2 0A*SBJc» 
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WESK2<DUv?^^^«3ft«, WEJR1, f 2, 

2] ftlf5mi0^^f[t^StllSm2(D^^fi| 

£ /iofci^CS 1 *>*<**aMl^«fc r = 2 
k_1 , s = 2 r t IT sII£:§fJS£-£5mi 

S2W^f|SS[fgl:r= { (m- 1 ) mod 
(2 k - x ) } +i, s =2 r £ IT s JH£fl-®L£-g:SJg 
10 2*>ffl»ft#£*A*U WE*»*^a-^«>aiR* 
SMIi, (m-1) <d 2ii^mr-(7> try h k - 1 a* 1 CO 
»<&fcttffiEJS 2(?)i/^^ **^AA «cWE» 2 (D^ 
»3MS:<7>W*S:A*U (m-1) 2 iS»ST-CD t*y 

h k - 1 a* i t?&tv»-fri£tttmEJB 2 wi/^^^ 

A^? {cfflEm 2 co u * #|8:o £ A^? -f 5 ai> co 
m3coSiJ»ff-^$:A*"r^^Pg 1 ^^^, W*JBiitcE 

tt (D^teie 7c n » ei & <r> mm . 

I»*JRi 3] W#«i<0***^~— /U2«£, « 
i o*]ffli^i^r*# i (?) i/ ^ ^ , %2<d 
20 afli^RSt?* 2 o i/^^ i: WE 

A*W-»JB&U itiE*»^^^.-^^ ; eix^ixm2co 
tli^^IoSiEf 2 coA*«5t-*aL^*&iS57C*JHHl 

Bco©j»^-5<:r-^or . mum^^^^-^^m i cot±s 
*»tmiBjis 1 © i/^^ >f * ti, we 

ig^^a-yKT)! 2 coffi^SlHcWEm 2 co i/^^f 

ftiEfS ~ ©8^ J: o r » <b n it EhI ic» 
ffiESWt^^a— /ko«i coA^^5(cWEmi cou 

M-tZ&fgt. ^r^tP. *fea?7nat»IfiISI^«<Hl*^:o 

2i@^, S 1 ^SH^^t*^ SI 1 OL^^^^ 
I 2 (7)^1^^T^ 5f 2 (7) ^ lr 

stjE^^^^^-^co^n^nmi ©Hj**teo 

f tiS 2 otilASrftofflEf 2 WAA«Si:S« tfc*i6 
WE^^v ; ^-/uco^2 Otil*W(cffjE»2 0 

u-^^^(7>A*^sjK^n, 

mE»J(*^*-^Wo«*JcJ:or»bnfcCiISSJc» 
tfiffiss^v 1 ^-^^! i o>A^gj(cwiai i o l/ 

[f«*JI15] «lE*)|[*i?a-;KD»n (ntt, S 
^Sc) tt, [log 2 (m-i)+i]»Ti:**u5, 3^ 
5(7 fc^ 1 4 (cE«^ft«fea?7c»3SlHlBco»J»*'^:o 



( 4 ) 

ftofcjg'&l^ p = {n (q-1) + i } £ LT, f 1 
O^SaS^Cr^aP' 1 , s = 2 r atsM 

1 I 2^iSmc 

r = { (m-l) mod (2 P_1 ) } + 1 , s =2 r t 

— /UO»«$»|CB, (m-l) <Z>2iS»S 

a-/KDf 2 COffi^lCJttjEJS 2 <Dm&^&<D 10 

(m-l) 02MiWe$/ hp-l^lT^j;^ 
»-&Ktt1fflE i SI<o»»^v?a-;KO»2 coffi^lc, 
ME i ^@Ofg^v>a-;^f 2 OAAB^^m t* 

13, 1 4 1 6 (CtB^^^^igTt^^fHl^O^j^) 

[»*3Bl 7] [log 2 (m-l) + l]ffl^W*Jfil <D*3J[^ 

*2 0fM»«##£, »3 0#Iffl)«## 

E»2OA*««c*«Sixr*3 0 , 

T\ r=2 k -^ s = 2 r ^Ltsf^ff»^^5f 1 
0$!j$P{f^£|gl O^it^g^J&tC-^X., r = { (m 
-1) mod ( 2 k_1 ) } + 1 , s = 2 r HtsM 

m- 1 CO 2 tBmm^tetfZ My hk-UU J<? 
m- 1 <D2m&mz&VZ My T-li&t^# 

2, 13, ifcttl 4ME«^*tta?5£aiJHHlK. 
[»*fll9l # * r#GF(2 m ) (m2D iOmk^h 
f-^^iSt5t^^Ii OAM^f 2 COA^/Sfl^ 40 

t9E» 1 O A*S^ OS 1 t y hr-^^A*$ 

WE* l <o m if ^ hir-^itfMEIill o-^ffefc* 

b o lij Ai«A* $ l o»»¥S t , 

fi9E*2COA^ffl^<bcom2COm My h 9 *5 X rJWi 
E*2 0^<#»at»^«^b(oaj*^A*$ixS»2 0 

ME* 2 0*»#»(7>til*«#*5 JEWESS 2 (Dm 5(7 
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h^-*a*A;to$;h,5SlK3MS:£ , 
JWE*io-<#*«Ji#«i:. WE*2co-<#^m^^ 

TOESno^sftwac^a^w:* i ©*i*mi***a** 

n, MEC 2 «^<* 8l:li» 2 oi»fi**A 

wiEaiR#«^ttttaR#*oH*s:»j«i-rs 

d^lcotU^ff-g-^rtil^L, tfflE»«*«a**2*>fflA 

[W**2 0] tt3fc*10***^a— 

*1 ^Mffl^KST-#fflE**^^a-/»-co»i cotti 
* 2 offlMfl^BSTSWim^^a-^o* 2 coffi 

*«#^A*^n«. S2ou^^^i:m, 

«ioA*fflfc*«*ft, »|E*2©i/^#*R©liJ 
*a*TOE***^a— /u^JK 2 MICii^T^o 

«fEJB2<0^^#^«3ft«, fflffiSl, f 2, B3(7)^IJ 

[tt*«2 l] ME»io«3JH«^1WESB2 0«J*!ffl[ 
££A*?U 1f**/MRjWJrSo*k (ktt, st&m 

fc&ofc»-&«Cj|ll«>'<#JIMIJ|*Jft^r = 2 s 
= 2 r <h LTs^^rtf»^ii-^*loo^J^ff#-^, 2 
^i88^Cr= { (m-l) mod 
(2 k_1 ) j +1, s = 2 r £ IT s^f+^iirSJR 

ISicte, (m-i) co 2ii^a*eco My h k - i a* 1 CO 
»-&l£l*BlJE* 2 CO U- v>^^^C0A^{-^JE* 2 co 31 
»#«*>fciJ*£:A* U (m-l) C02if^m"CCO My 

hk-i^i r-*^»-&{ciiffiE* 2 oi/^^fSo 
A^JCflEI 2 cou-^^^#»offi*SrA*-rSfc*5>0 
SE3co»Jffll«#S:A*-fS, SR»a?7C*Wia»*#tf» 
sft* 2 0(cE^co^g 0 
[»#S2 2] * l 0**^-^3.-^ 2 ffli:, * 

1 otoaffl^RS^* 6 JS l o 1/ ^ , S2co 

^WM^IS^r-#5m2coixv ; ^^^<h^^^, WE 
/uo*n«xiBl cotb^^rtecomEmi co 
A^^ic^j^b, ftjE^^v>^.-^co^ix^ixS2co 
tH^^rfdlcotflEB 2 co A*a5K«jffi U 

U twSioAMMES l couv^^^^com^ 
WE^^^v ; ^-^co*2coA^^^StJE 

m2coixv>^^^coffi^^®^^n, ffiis^v^a 

— /uco* i cofcti^MHtjESfl l co i/^^fftoA*^ 
SSttStu WE^^v ; ^--/i-co*2cotU^Sl5{cttjEm 
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ME**^^^— ^tb**ffil^M 

n» 2 otb^^teo^iism 2 OAA^Cg^ U 
WfBJH£ co*S-& t- £ ^> "C » <b ti HI ESfcitt 

«2 0Uv?^^#^(DttiA^®JK^ix, ffjffiS!*^* 
mm 13, [log 2 Gn-l)+l]&lTi: *ti5*ifea?7c;*»fal 

5S^^trfi^^ 2 2 s /lis 2 3 izmffi^mwio 

[»*IH2 5] (BHB«1»#«JCJ:D, i&B (n>i 
> 1 ) ^fg^ya-;K^LT, V <{ ? /)s9c&ffil£0> 
#:q (qttg««ft> ^^ofci^C, p= {n (q- 
1) + i } t IT, Il(D^^i^^r = 
2P" 1 , s = 2 r <^LT s^^ff»^-^^mi^SJ»ff 
S2^#ffiS[#Sl:r= { (m-1) mod 

(2P" 1 ) } +1, s = 2 r ^ITsf^tfSfSf 2 

SRfRCIi, (m-1) W2aSSWlf5' h p- 1 
# 1 ^^12^12 i 2 Offl 

*l£ltniE*2 0S#^«Offi*&^;i, (m-1) <D2 

«Sr*ot> hp - i#i^fc^»«*cwtiBrfa i #@ 

^3.— ;koI 2 ^A^^^^Om fcV h^— ^ t^r^>% 
3 0*J»fS#*A*rs*tta?7c*»la]K*-&tf, W* 
112 2, 2 3£fctt2 4(Ciaac0^g o 
(»3R*B2 6] [log2(m-l) + l]«CO»*JBl(75*»^e 

M*ft-»9^. * 2 4: , K3^*J»fS** 

^Sl2^A*W(-*JBc*ixr*5 , 

^^/HCMLt, r=2 k_1 , s=2 r HTsM 

i okhbumt*:* i (D^mm&^mz* 

r= { (m-1) mod ( 2 k _1 ) } +1, s = 2 
r t It s fll£§f3S£^5m2<7>fM^m^£J& 2<D^<$ 

- 1 a* i o»^«ca«^«ow* £ its 2 

<^ffi;ft m- 1 <D2m&mz3StfZ> f s> h k- 1 
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& i nitt^»-&(cttajR*«otii* £ ur MOB 2 (75 

^otU^^^^^r^tP, H*52 2, 23£fcl32 
[tt#*l2 8] ^P7*GF(2 1D ) (m>l) i^mt'^ 

p= {n (q-1) + i} ilt, Sl^M¥ 
^{Cr = 2P-\ s =2 r i LTsJfl£§f3?£-££jgl 

^fWWft-S-i:. S2(D^iami:r= { (m- 
1) mod (2 P_1 ) } +1, s = 2 r i:tTsf ^K- 
2 0$Wff-§- £ £A^-f 3J&P££ , 

ft) ^KO»*|:aR#8oUiii: LT« 2 co*«4MS: 
^(7 OttJ^^r^-x., m-1^2i*a^tt5K > s'hk-l 

a* i x-tetjt^m&\a*m9L^&<7>mJ3 1 urmias 2 <o 

[»*JS2 9l" # n T#GF(2 m ) (m^ 1) JbcOm t> h 

* j: *< # fR ra * # ft a ^ <d m * * m& m » { c a ^ -r 

JKttWc, p= {n (q-1) +i) iLT, IKO^ 

^5mio^J^ff-§-<^, l2^MW:r = 
{ (m-1) mod (2 p_1 ) } +1, s==2 r ^lt 

m-102ltll:^ij5t f ^hk-l (kli, 
ft) 3ftilO»-&(ca»*«OUJ*i: LTJB2 0SIJ»#« 
Offi^^r^X., m-102M^^^<t5t p ?/ hk-l 
d« 1 -Ctt*l^»-fr«Cl*aitR#»<Z>a*i: UTftJfE® 2 O 

[»*«3 0l ^/nT^GF(2 m ) <m> 1) ±Om h 

^ P = in (q-D + i) at, 1 1 (o^^mmn^ 
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i£tCr = 2 p ~ 1 , s = 2 r t IT s JH£ff 3? 2 ^£ IS 1 
<Dfflffllft#£, S2^iagfgi:r= { (m- 
1) mod (2P* 1 ) } +1, s = 2 r t IT sJ!l£:tr 

2 <DMmm?r t u 

m- 1 0 2iI^mK*$tf5 tTy h k - 1 (ktt, 

ft) ^io^(^51^^S:cotli*<Jr irf 2<7)f^^ 

OtU^^X., m-lC02Mll^tt5t:V hk-l 

Wo 

[!S*3S3l] ^D7f*GF(2 ID ) (ra^l) iOmt'yh 

*>or, 

p = {n (q-l) + i } ti^x, i l^^fag^ 

tCr-ZP' 1 , s = 2 r t LT s JH£ir3¥£-£6Sgl 
OfM»flr-J§-£, l2^)^S«S^l:r= { (m- 
1) mo d (2 P_1 ) } + 1 , s = 2 r t LTs JH£:tf 

m-102Ml(^{t6t>hk-l (k«\ 
[t»*B3 2l #nTf*GF(2 m ) (m> 1) i^mfcV h 

-r-^ ^jn^-r 5/^#>> i ioA*»^mt>hf 

3M££, l2(7)A*I^ib^mt> hr-^^ii^ltltfi 

p = {n (q-l) + i} £ IT, f l^^liS? 
tCr-2 p_1 , s = 2 r £ IT st^tff 1 
tf>*J»ff*£* f 2 0^iSg^C r = { (m- 
1) mod (2 P_1 ) } +1, s = 2 r t IT sJHSrfr 

111-1^21^1^*5^5^^ hk-1 (ktt, 

ft) 3^i<z>»-fr«c3i«*«oHlA4: LTJB2<z>*»#« 

Offijfc***., m- 1 CO 2xS*at-*3WS h k - 1 

a* i -ettft v^-fricttaMR^aoa* £ ltiWIejb 2 co 

AM/i^AA^SmkV h v*— * 5 fc^co^ 

[ft3RJB3 3] ^D7^CF(2 ra ) (m>l) JiCOm fc*> h 

^Si, l2^AM^^mt> h ^-^*3 J: VffilB 
tfggT#)oT, 
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p= {n (q-l) + i } ^IT, Il^^iSgf 
Sl:r = 2P _1 , s = 2 r t LT s Jfl£fr3?2-££Sl 
cofftJWf SH 2 O)^ r = { (m- 

1) mo d (2 P_1 ) } + 1 , s = 2 r t IT s Ji£§f 

m-10 2ltai:*5lUtVhk-l (ktt, 
ft) #1 *JS*>W;&i LT*2W*»*ft 

cOffi^^r-^-X., m- 1 <D2mmWz35tfZ> tT y V k - 1 
T-tt4V^iCttl«^g(Dtil*i: LTStjfEB2 <D 
10 A»bAA^5mt f j/ Ff^^tSf:^ 

[0 0 0 1 ] 

mfe«7cm»(Hl5S. 5lltti85caWHaI»o«iJ1Bi**, *5£ 
(2 m ) (mteffifcOg^ft) 0*Jfea?7c**S:, ©l" 

[0 0 0 2 ] 

(1) 3g£4goflft 

(2) u-v^^cofift 

(3) l"(Trlsi/ (mFf®&<OlM&te? d j/^ft*^ u 

^jsj&ft) o ^mifT5*»6oi5ift(c3fi<ft#-rSo 

J<? (4) JffiffEJ **»fEJ3Rfto SjjSfctffc, 

±ffico3-#f v hi:o^T«fS^P|^i:'5T^ 
[0 0 0 3 ] 1 : Fermat' s little theorem 

xm [ i] [4] ft ific^ ^ nr ^ 5 1 *3 19 , 

[0 0 0 4 ] 

40 [ft 1 ] 

X = A*" - = X" X- "X" 

<D<&#: (Fermat (D/h^S) S:«lr^T*fei87C*rtMI"C* 
60 ^C0*:0£ *5 9 (CffS^rii^Si:, m- 2 [H]<7}JflS 
M^T'^60 
[0 0 0 5 ] r (D^^OffS^JiI^IHISS^ LT^St^ 

b (m-2) [H3^-'/TtfKt5 7;^yX^^J:< 
50 tt^Tl^So U^x^v- (-^-f ^/Uft) (m-2) 



[0006] mttt>&\Bii&x-n&.*t'Z>&&ft* m2<D 
r 

[0 0 0 7 ] 

[&2] 

M {[ 1 o g 2 (m- 2) +1]} 

[0 0 0 8] 2n£2: ^JR- it#OT D X A £ , * 
«>JJHH¥tt 

*3ft«*ft< xmttT/\s=rv x^ (^x-it#or/u^y 

X.A) ^^tlti^o m3\Zm= I 6\Z3Stf 
S^WSr^-f. £fc, Z<OT/u=f D X^ J: 9 J^itJtc^ 
fe 3ft*3t« [3] T-»3g L fcSU T ^ y X^ , 
[0 0 0 9 ] 

2 k - 1 = 2 (2 k/2 - 1 ) (2 k/2 + 1 ) 

t^olj&htbZo ^-rtl<DTsU=f\) 

[0010] 
[*4] 

[log 2 («/-!)] + Hw(m - 1 ) - I 

[0011] 
[&5] 

A/{[log 2 (w - 1 )] + fftv{m - I ) - 1 } 

[0 0 12] t^f^7/^!iXi.Tt, tft/j: 

[0 0 13] *»3: ^»t^5^»±r*<7>mSi£7cSI» 

3tltt[4], [2]^<^{C. GF (2 m ) CfcKm=kq 

T-&5£#, GF (2 m ) (7)^&ig7t;« 
g^GF (2 ra ) CO^^irGF (2 k ) (iV^LGF 

(2^) ) o*ffia?s«»jc»*-r**tt*«^*ixr^ 
[ooi4] l*>u z<Djjm*mbtitz&?£(Dm'€riz 

iXl^ot<ffit/^L, ^-y^h^GF (2 ra ) 
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[0015] *fe4 : 3--^ y y K31RMS 

x«[5]«-ctt, ^*:±t-^-^ y s> KSBftte**!^ 

Jl&m* (*«feiS?5£*r*»fci^*«;) ^A, mhtt 
H&F tl-tztZ . a-?yyK2l«S , CBA+FM = 

/0 -ffilci/^fy^O (m) £ft5£^5IHJB 

[0016] : 

[l] S.B. Wicker and V. K. Bhargava (eds. ), Reed-Solora 
on Codes and Their Applications, IEEE Press, 1994. 
[2] T. Itoh and S. Tsujii, "A Fast Algorithm for Cora 
puting Multiplicativelnverses inGF(2 m ) Using Nor 
raal Bases," Information and Computation, vol.78, n 
o.3, pp. 171-177, 1988. 

[3] T. Itoh, 0. Teechai and S. Tsujii, "A fast algori 
20 thm for computing multiplicative inverses in GF(2 
m ) using normal bases, J. Society for Electronic 
Communications (Japan), 44, 31-36, 1986. 
[4] J.Guajardo and C. Paar, "Efficient Algorithms f 
or Elliptic Curve Cryptosystems, " proc. of 17th An 
nual Intl. Cryptology Conf. (CRYPTO' 97) , LNCS1294, 
pp. 342-356, 1997. 

[5] H. Brunner, A. Curiger and M. Hof stetter, "On com 
puting multiplicativeinverses in GF ( 2 m ) ", IEEE T 
rans. Computers, vol.42, pp. 1010-1015, 1993. 
30 [0017] 

5 £<^5 5. SlCFermatT'tt, *fi^*? 

[0018] *»W^ttW#<fc#»wa^»#** D , 

[0019] ##9313, tttOmWfti: LT, S#^- 
50 ttWlctt, J£iToi§9 -efcs. 



13, 

[0 0 2 0 ] (1) Fermat 0^3l£^ -J* 

[0 0 2 1 ] 
[&6] 

M{[log 2 (w - 2)] +1} 

[0022] (2) ^ • i±#o;trfe, fc>£t/^<7)^ 

[0 0 2 3 ] 
[3*7] 

M([!og,(/H-l)] 

£fc "9 , Fermati: 9 

[0 0 2 6 ] (4) W»*±0|»»— »*-r-5*«fett, 

[ 0 0 2 7 ] (5) a.-^ y KSRfcftMJ; 5*ttWt, 
O (m) OK7V^W!), 

[0 0 2 8 ] *#«fett, »Jt^HI«3ftS^Jl[ • j±#££ 
of:<^i: (FermatJ: ICfcMfcfe-f, 
U-f X ^ ■ it#<7)#5*:# ( F e r m a t 

4: BUS) lc&#r-£S 0 

[0 0 2 9 ] 

U"f) feJR*0»**i^-r^i:ft<«ri!:i-S<>O't i *> 
[0 0 3 0 ] "T^^>^, **Wco±E8»JHtt, *&m<D 

f&&=eis=.-;i, % mm&7tm%.[s}&, &mmmjcmn\B] 
[0031] -r oaw^iix 

^c2T^GF(2 m ) (m>l) JiOmfy hf-^S:»» 
"T SfcfcO* 1 OA*«£» 2 ^A^Sfl £ Sr^tf*** 

*«#^«3&^^Ui*^A* $ns» i , 

fttHBm2 0^^^ffi*fB^*5J:a < ttJtB 
S2^)mt^ h^-*2*A*$;K,6ii&#4S: miafB 
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[log. (w - 1)] + HMpi - 1 ) - 1 

[0 0 2 4 ] 

[log. (m- 1)] +H\v(m- 1)- 1 

i0 [0 0 2 5 ] 
[^9] 

+ Hw(m - 1 ) - 1 ) 

JiSB2cr>»J»«#^A*$tt, ffiEjSR^SKttRjSR 

EaKR*«3fl«jB2ou*flr*sra*-rs, ss^v?^- 

[0 0 3 2 ] *»M©»*3«2<o»M^J:*lK, 

g^^/a- A-tf)^ 1 OOffi^ff-^A^HS, ^lOW 

^**3MS:£, *2o4B)Hffl[3ft«RftT*miB*lt ; e^a. 
-yK7>^2 cotll^ifE-^^AAi^ixS, f 2©l/^^? 

^^a— /uojR 1 ^A*ffifc«*ffi£*i, ffJfES2C0U^ 

[0033] *8^^»*«3o«Ki-«tixii mjtBm 

1 o^Mffl t MISjB 2 co;ffl#Hl A* 
U iWEM»**Wt, */Mfta*»r*<&*k (kii* 
S«MK> i:*ofc»*JC*l«)'<#J»«»*««Cr-2 

s = 2 r ^ ir ss^m-***** 1 % 

»2^*«»$Sl:r= { (m-1) mod 
(2 k_1 ) } -hi, s = 2 r t slil^ffg 
2co»J«9{b -^-^^A^ U ]WE***^3.— /uoailR* 
4<? ISiiCtS, (m-l) ^2ltat'COtV hk-l^lC0 

ms^tefftum 2<ouiSx* ^<DAti\zmwm 2 <?>m 

3S^«om*S:A*L, (m-l) <^2ii*mt 8 ^>t*S' 

A*JcJWE*2 wu^^#^«<ota*«r**.5*3 0«i] 
»«*«:A*-*-<5- »»a7£«JHi]l8*«lif«r*n6. 
[ 0 0 3 4 ] #389!tf>f*#JB4 <7>«M«cj:ixli, »#*B 

Siou^^^Si, !2(OS)WRmsS2 

5(7 n*i^til*4:te^WiE»iOA*«B^«3lffiL, fflEJH 



15. 

$ *r v> - j v <d z n ? ti m 2 co a ^ £ m <d m e * 2 <d a 

[0 0 3 5 ] *&9l<Dm#;mS<7>&miZ.£tlft, 3f@J£i 
TS5Sl«)^^?Si, « 2 o^OJHffl^RfiT* 

*n«xJS 1 <z>a^£fdi<oi!trElg 1 oa*si:»jrl, 
mtajRJi^^a.— /u^-tii^ftiB 2 <£>a^£fdicoiWEJii 

EfMK^e^a— /uojg 2 £>A£ffflN£jWE» 2 goi^;*^ 
*« t j»E* i © i/s?^ # ¥«o * ft, stria 

[0036] ^Bj^s^e^sicjiftii mum 

»^E-^zL-/KO»n (nl*. i&ft) tt, [log 2 (m-l) + 

[0 0 3 7] *»SwH#a7(D»S(ciftii, 
S^ctf?, i&g (n > i > 1 ) 0^^v>a-yMc^ 
It, *^*/MK#W£o*q (q £fcofc 

4§-&lC p = (n (q - 1 ) + i } ttt, B 1 CO-<£ 

{ (m - 1 ) mod ( 2 p_1 ) } + 1 , s = 2 r Ht 
s m&ftnZ&Zfg 2 <omWiS £A^L. ]|tjEiJ£ 
lOSSt^v?^- /UOaltR^MfctCii, (m-1) <7>2xt 
*SWf5' hp-l^l MiatljE i SIOSS 

(m-l) (7)2MSt'(7)t^ hp-l^lt^ 

^»-&«cttjfflE i g|o ; tv ; a -/^S20tlj*l:, m 

E i ggOSS^^a-yU^I 2 OAM^bOm t* 
[0 0 3 8 ] #««OW3fc^8^«Wtc € fcfttf, [log 

2(ri)+i]ao»*aio*»*^ a -/ui: 1 ^en-en 

omE*«*^a-^Sr»]1B-*-«3fc«)«>*i 

S2 0MHIf»i, S3o*]ffl)f&-g-i¥^^#x. 

i oa^^^o^jE^s^^^-^om i oa^^(cs 
(oiiiiE*»*^a-/^^inE»2 oAA»(c««issnr 
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fg^v>a^HcMlt, r = 2 k_1 , s = 2 r at 

s a »i owfpflr**:* i «>^<*3iiimi* 

J&tC^x., r= { (m-l) mod (2 k " 1 ) } +1, 
s = 2 r £ It s^^tf^^Hi: < 5m2 0$iJ^lfs«§-^S2 

m- 1 <D2mmm^i3iiz> * 
y v k - 1 a* i (cai^ja oa*> £ ITS 2 OJH 

^t(7)tij*^4x., m- 1 0 2iS*Sfc:Jstf 5 \fy V 

k - 1 & i ■ett*^»-§ k (c»atR^ia:offl* £ iri 2 

[0 0 3 9 ] *»^^l»*Jl9o«Mtcj:ntf, ffirEX 

[0 0 4 0] *^l^cofS^il 1 0 *>»Wfc «fcfttf, # * 
T#GF(2 m ) (m2l) iOmf^hf-^^SStSM 
cojg 1 <OAA»i: «2 OA*«i Sr^tpJRW^^a— ^ 

Ici^E^l ^A^a^^co^l Omt^ f&AJl 

#*J:tf(WE«io^*3ll«|(*«*>boaA*:A*-#- 
SSKfi:, JS2 0*«*««ciWfE*2 0A*»3&»boJK 
2 0Omtr> h-^— ^*3ctt/ffirE»2 
b^a^^A^-r^^l^i:. il*R^j&{cfttjESfl2 0jf|gL 
^coa*{f^*sJ:U ? ttJES2 0m try h^r-^SrA* 
»J«liaBd»bMEJBlo*jK#«i:, SUE 
SB2 0*K#«4:, WE»«#«i^*Jx*ix«»fS# 

»lo»M»»#«rA*L, «TEJIl2 0-<**«»*«^ 

30 »2^«fflifs*S:A* «jrEaiJR*««ctta«**o 
ico*^#^(cmioa^{f^^a*^-tt, nc»R$ 

[0 0 4 1] *««oM#«i 1 ©*M«cJ;ntf, »* 

^T*#tti!2if^^a-;^ 1 coa^ff #^A*$ 

tt^RfiT#lWE»**^a-/uoJB2<oa*flr#3ft«A 
^ ^?^ft5, ®2 0i^v?^^^ia:S:-§.*.5SRf 

mi coA^?^(c^^n, lWrE*2tf>ix^^^#«o>UJ 
^^ftjE^^^ev ; ^-^co||2 oAA^CSi^rio 

2, jB3 0*]««#Jcj«CT(KrE»io^tt^*ftiS 
7c^^-x.6IS:(^<h^^tf, *»a!7c*«[iIB<o«iJ»** 

[0042] **w^»*jbi 2^p^iami ^je 
m 1 o^ffli: mE* 2 (D^nmmt^^-r^fkmt , 
5(? -^>r^^a:^W3eo»k (k«, g^%> ^*o>t»-& 



17, 

smz&nzitzmi <ommm^t. * 2 *at* 

r = { (m-1) mod (2 k " 1 ) } +1, s = 
L, ffTEftW^^a.-zuoaR^atCli, (m-l) tf> 

L, (m-l) CO 2xi^mT-(DkV h k - 1 2* 1 T-ftt^ 
»-&UlttfWEJS 2 60 U ^^#«OAAtCffJIB» 2 O U 

[0 0 4 3] *«Ww»*JBl 3<z>#91fc:j:jh,«* If* 

5H cDt^**3MS:<!:, m2<D$)Mi&i>mJ£X-% z>m 

^n*10W*«rfft<0«fIE»10A*W^*«U, MIS 
Hl^v^ —yUO-ttt-t'njB 2 (^ffi^Srto^ttfJfS® 2 CO 

a-/K7)I 2 <Z5AAfflHC]|fjE3S 2 OU^^^gOliJi 

[0 0 4 4] 4 co^PJ|Cj:nf^, 3m 

fi-C* 6* 2 © ^ t WiE***^* 
-^0>*Jx«x* l <7>ua*ffioiWE* l ^A^SCi 
Scl, SfiE*»^^3.— /K7>^n^n^2 0tfi*^rto<7> 
MESS 2 ^A*»«c««Lfc*ttffl5c«l(imKoM»* 

»l©i/^#*S©W*«Sii, mE##*r^a. 

— /KZ>» 2 oa^WfCfltlE^ 2 <D Ui/*?^&(DXJ3fr 

E»ioix^#^»oHJ*«r*IJt-r5»Wi:, fltjE* 
^^ya-yi/^f 2 (7)A^J^5ic^Iie^ 2 OU^^^t 

[0 0 4 5 ] coital 5 co^PJtc^n^, ffiE 

/Kfcjftn (nf3, iSMS) 14, [log 2 (m-l) 

[0 0 4 6 ] *^KOfS*Jil 6 <D&W\Z.£tll-£, i» 
B (n^i^l) OfS^^a^/HC^Lr, l^^u 
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ft#BrlE*>ftq (qtti«S») *ttofc»-&|C, p = 
(n (q - 1) + i } £ Lt, gl^ifiS?tC 
r = 2P" 1 , s - 2 r t LT s m£§f-g £ Jg 1 «>*] 
*PflT*i. »2<&^*SI*J**«ICr « { (m-l) m 
od (2P" 1 ) } +1, s = 2 r ilTsS^^^: 
**2 0*]»flr*fcS:A;&u miBSK^^a^oa 
JR^KtCtt, (m-l) CO 2xi*mt*^ h p- 1 # 
1 OI^C teHtjfB i ft g C0jfl£^ v>^-/U<7>Jf! 2 Ott3^7 
(CftJfEm2 C0^»^Sc0Hj^$r#x., (m-l) O 2 it 
70 flWt'j/ h p- 1 ^lT-*^S^{CJ4SflE i SI© 

[0 0 4 7 ] #3§31<z>iS#*i 1 7 cosmic £*U£, [log 
2(m-l) + l]««>»*«l OJM**^*~ ^*r#*.6*» 
*n*n^WE*»*^a— /u**]»"r6fca?>«>JB 
l<o«ffl)ft#»£. jB2^»J«fS##£, I 3^Wf 

^ ix^nwiE«i^a*^*omEJSioA*SB^*«s 
tu, iWEJRjiE^^a— /n7>*n*niWE*2 ^m**** 

0tWE*2 0AA«^*fll5*nTa3t), Br*«H k (k 
14, £#>#:) WSI^v^a^H^LT, r=2 k_1 , 
s = 2 r £ sm&ft&£ltZ>?gl<Dfflmit-%r&% 1 
C0-<^^»^^-^x., r= { (m-l) mod (2 
k_1 ) } + 1 , s = 2 r t LT s SII£§f3l£-££S2<0 

fM»ft**:JB2<D-<#*«j»^«:Jc^.*., m- l co 2ii 
£LT«2o*»*«oa*&5.;l, m-i*>2ii*m 
Lrl2(DAA^^A*^n5mt^ hf-^ 

[0 0 4 8 ] 8^^iaM\ ffiE 

Art-fa*!****, *«i27c«»®Ko*JIB!**^« 

[0 0 4 9 ] *5S«CO|t3RJBl 9 #n 
T#GF(2 m ) (m> i) JiOmt^hf-^^StS/c^ 
40 <Dm<DAJ3nt%2 OAMi: t^tfJRJlC^^a— ^ 

OA^^^bcof lOmtV — ^2*Art 1 
*sj:tfSS2<^#ffe«»^gi:£, MESiOmb'^hf 

^Wf lOfS^f^ mE«2 0Art«Ba»b*>3S2 
(DmfcV h^~*jo£tf||tjffi|&2 (n^mm&^&frh 
<Dmfi&*j3£tiZ>m2<nm3S3L&k, iWE«2 0*» 

#|&^ffi^ft-§-*5j;t^StJfBm2 0m tT-x h^-^^A* 



19. 

^*3o*j»«*#A*$n, miB*i 
[0050] #*9i<DW#3B 2 o obhic <tntf, If* 

K*^ a -/KD«i<o^«i:*RSii, WE* 2 go u 

1, 12, m3 0«W{f#-{C^lSTStj|Emi CO^^ffl^ 

[0 0 5 1 ] #«9§<7>»2#JH2 l <rc«9JfcJ;;h,l*, ifflE 
f 1 <i: ffif 2 ^ A A L , -fr-f*^ 

*sa«Br3e«>*k (kli, i^Kft) £ l <£> 

^**i*Sl:r = 2 k_1 , s=2 r <hlTsi^ff 
- { (m- 1 ) mod (2 k_1 ) } +1, s = 2 r t L, 

n^^~—/is<nm$i^&\a-$, (m-i) <D2m^x- 

OA^tCfttjfsm 2 (D*aiE#««>ffl*«:AA U (m- 
1) <Z> 2xt^mfcr>fc*^ h k - 1 1 ■t?/j^»&fctt:im 

[0052] ^m^<om^m2 2 »* 

ill A- 2 ^ . Sff KD^Dfflffl^R^t 1 * 

6«l©^^?»i, S2^M^T^5S 

RJt^e^a— /uo-t*i**tujlS 2 com^^rfdlottifBm 2 o 

2 OA*»fcME* 2 <D * fSOffiA^8«J 

2 oaAfflcmies 2 o i/^ ^ f a^A*^8«Sii 

[0 0 5 3 ] *^^C0|S^JI2 3 0|g9§lCj;m*, 3« 
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U mE*»^^a-yuo^n^n*2 0aj**(ficoM 

iaS2^AMciii, iWERji^^a-^woie-fr 

-/u<7>*2 <z>A;fc»U:ffiE3J 2 <n \si/*#^&L<ntitfifr 
ioi/^^ftoA^W^, ffiE*»*^a- 

[0 0 5 4 ] #«SHtf>IS3fcii2 4 o$89?lc,J:;h,tf, WE 
JRJt^-^a— /KO*n (ntt, g^*) tt, [log 2 (m-l) 

[0 0 5 5 ] *«W^»*Jg2 5 tf>3g^{c£ntf, Wi» 
it! ( n > i > 1 ) ^)fS^^a-;K: 

tf^C, p = ( n ( q - 1 ) + i } <blt, ^1 C0-< 
*0 #MS?^r = 2 p_1 , s = 2 r £ LT s ^$rff^ 
$-£3*1 *>*]«)«#£, l2 0^SSS^r = 
{ (m-1) mod (2P' 1 ) } +1, s = 2 r <h LT 

s m*Wrn^ &m 2 (nmmm^t* T^jii,. stiaits 

C0*3S^-v>3.— /KO»lR#»^tt, (m-l) <7>2ii§^ 

SWtV hp-UU co#^|c ttgUE i #eco*»^e 
^a-yu©*2^U*Jcl»E*2 0**^»Ota*Sr* 
X., (m-l) CO 2xt^^T-<7) fc*s> h p - 1 & 1 fft^ 
S^tcttflfjE i flOiS^^a*- /uco*2 COffi^*:, 
filjE i ^lOig^i/a^/KDi 2 COA*^*>«bOm tf 
h^-^i:-r6*3(75$iJffllfs-g-^A*-rs^feig7cfil 

[0 0 5 6 ] *$gBJ<7>i«3fcll2 6 0>#9HcJ:*ltf, [log 
2(m-D + i]ffiIoft*iB l oMJf^-v^ — /u£ , -Zti^ft, 
OlWE»»^^a— ^ 5*: «>^jSl o#Jf»{ff# 
S¥£, 12 *>*J|IP{b-§-»£* «3 0*J«fs##i:S:4.x. 

1 0Ui*3ft««10iMfE«lt i &^a-/u^J|Si ^AAfflSK* 
WE^^^v ; 3--/K7>^^^tl*2 (7>fct5*^te 

S^^a^/HC^LT, r = 2 k_1 , s = 2 r HTs 

^^ff^^-fr^mi 1 o 

(C^-x., r= { (m-l) mod ( 2 k _1 ) } +1, s 

= 2 r ^ s^*%Y%z^zm2<r>um\t^* / %2<D 

m-10 2»*am5fy 
h k - 1 ^ 1 co^-^^il^^coffi^ <t Ltf 2 co*3S 

^iftota**-^^., m - 1 o2ii^mi-^it ^ fj/ h k 

-1^1 -CttJiv^-fr tctt3SR#«otb* ItfllEU 
5^ a?7C«j(IaIKS:«tpKBd^««Sn5. 



21. 

[0057] *«e*>»#«2 7 ©jg^iantf, me 

[0 0 5 8 ] **KO»*JB2 8(05IK^ctn«, #o 
T#GF(2 m ) (m>l) iOmfs/hf^^S»t5t 

#«3&^bOHJ*«r»JI*«fcA*t-»*»i:, « 2 (OA 

*i»0«l»*at?*oT, p= {n (q-1) -hi} 
£ It, jg 1 (D-<$»«#^»{C r = s = 2 r 

t it s**tt»*-£5»ioM»ft*£, ^2co-<^ 

ll»^l:r= { (m- 1 ) mod (2 P_1 ) } -h 
1, s =2 r t Lt s^^ff»-r^»^2C7)^J^]ff-§-^^ 

A^-r^si^^:, m- 1 (mmmmzistfz My hk- 

1 (ktt, g^*) # 1 C0#-&^aS«#®Otti*^ IT 

LTlffilE#2»A*«a»fcA*£ix5mfc> hir — ^£ 
-^x. SSI® *ifejS!7E«JHHlKw«iJ»*^li 

[0 0 5 9 ] #3&9ia>!*3}t*l2 9 (OSSWJCintf, # * 
T#GF(2 m ) (m^l) i^mej/hT-iJ'^fStSt 
f 1 WA»bmf> hf^^i^iSS 

(q-i) -hi} iir, Ii^)^18S^[:r = 

2P _1 , s-2 r £ LT s KOWJWffll 
B2 0^1SS^(Ir= { (m-1) mod 
(2P" 1 ) } +1, s = 2 r i:tTsir^t^f 2 

*>*jw{s#£«ta*u m-\<nzm%tmz-&rtz> My 

hk-l (kl3, 3&«10»*jC»tR#«OUJ* 
t ITf 2 CDjflS^SOffi^&^X., m-lW2il^ 

cfcits e ^ h k - i ^ i x-nt£\,^m&\a*m$i^%L<D 
mjjt Lrttjtem2 ^w^AASnsm tr^ h^ 

[0 0 6 0] 3 0 OJSSlCfciXli, 

T#GF(2 m ) (m> 1) i(Dmf!xhr^**»t5fc 

^tT^s/^coy-*^- Ffrumztitz^^M*.— 

(q-1) + i } £ IT, »1©^*«»?8I; r = 
2 P_1 , s = 2 r t Lt s Jfl£§hg2-£5|gl <£>»]»« 
S2^*a»Wl:r= { (m-1) mod 
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(2P" 1 ) } +1, s = 2 r t It st^tfStSI 2 
COftl^ff-^ £ £A^l. m- 1 <0 2ii*fWc*3i* $ t:V 
hk-l (kte. 2* l 3**60 fcb*> 

£ Itf 2 m-l<7>2ii*5a 

tii* i 1 1 ffiffiS 2 (?) AAffl*^ b A A S ix 5 m t f ^ h^ 

[0 0 6 1 ] **Kco»*JB3 l *>3S9!fcJ;ft«, #b 
T#GF(2 m ) (ro^l) ±COm My h v^-* £JH£-f 5fc 

»#«35^offl*d«A**ix-5**^«i:, « 2 coA# 

T, p= {n (q-l) -hi} %\<D^%mWi 
S^Cr=2 p " 1 , s = 2 r £ IT s J££fh3S£-£3 

%i<Dmmm^t, m 2 co-<#^^^^^ r = { ( m 

-1) mod (2 P_1 ) } +1, s=2 r HtsM 
»*S*««2<D*]»«*i:«rA*-r5fc«>^«i:, 
m- 1 CO 2 tfy h k - 1 ( k , £ 

20 ft) &lC0Wr$\zm$l^&<Dm}3b ltS2 

coffi^^^x., m-l(02iSSai^lt5K'y hk-l 

a* i -cttft ^»-&jc«tai«*«ouA £ it sniESf 2 co 

[0 0 6 2 ] #S§9i<Z>fS#gi3 2 O«0^{Ccttl«, tfn 
T#GF(2 m ) (m2l) i^mt^hf-^^fSt 

%\ <DP^tiM^h<Dm My h 7^— * £5 «fc *flt 
»^4fcA»feOtH*3ft«A*$tt«*»*«^, m2coA^J 

»bOmt> h^-^asit/mis^****^*^ 

&>oT, p= ( n (q-l) -hi} t tt, jR 1 CO-<£ 
fiS^SlCr = 2 p_1 , s=2 r ^Lts*^$ 

<&»]»{*•§•** m2<n^^n^mz.x = 

{ (m-1) mod (2 P_1 ) } +1, s=2 r £LT 
s »£ff#-r<5* 2 coMWf SrA^-TS 1Z*><D^R 
t, m- 1 *>2ii*ate::j8ttS My h k- 1 (klS, S 
ftft) )5« i o»*i:lRf ftoffl A i Lr* 2 
ScOfctJ^^r^x., m-102iS^S(C*5(^tV hk- 
1^1 T?l4*l^»-frJcW:ajR^«OtH*^ LrftjfB^2 

[0 0 6 3 ] #389§o»#iB3 3 <^»W^J:n«, 
T^GF(2 m ) (ra>l) JbOmt's/ h-r — 

OUJ**iA**Jx«*»*« 4: , ^2coA^J 
aSA^^mfy h^-^^Jct^miB^^ftWW^**^ 

= {n (q-l) -hi} ^IT, miO^^*tS»^S 
l:r = 2 p_1 , s =2 r i LTs^^rfh»^-ti:^micO 

5^ mmm^t. m2<n-<zmm&^mz.r = i (m-D 



mod (2 P_1 ) } +1, s =2 r t IT sSt&ffl-JS-r 
&*20«|»flir#i:*:A*-rSfc«><D*«i:, m-i*> 
2it*a*-*3tf5 fcT? h k- 1 (ktt, IfiR) 
^icil^J&ofcii* £ ITS 2 (OfSfSotil*?:^ 

[0 0 6 4] 

^toTR^tSo *»«ICi3^ttt, Hw (x) 

(/Mk«*r«D»Tfc*) , all, GF (2 m ) 
<7>«, a 0 12, GF(2 m )lC:fc>tf 6 1 , Mtt«» 0BO U-f 

[0 0 6 5 ] 14 0*^^^-/1^ (S^SUt^^a — 
^) «r/fli\ Jffl#[sIB£ LTJfefeigTO«*[SB&*jS^ 

TJSa-rs»-frttH7<oj:5«c[Hl»«:*fi)l:-*-S. H 5 ft 
^ LSI 7 (c 43tf aa5**s>a— /u^ofWfBfS #13, H 8 

t5o Sat <5 B l 2 o J: 5 i^^>f ^ 7 ^ Wtt 

[0 0 6 6 ] r^T\ a*Wft*»^v^3.— /UMc, 2{S 

o*J«9(b-§-^ ITWJ; «9-^x.b^5 (04) o NRffm 
^^tt^it^I^ (05, 06) , 14^)19^^ 

— /HhJB(C £oTtT 5„ ^O^y hn-/HHJSSii, 08 
o*«|:8ot*»W«*ttrtt6. 
[0 0 6 7 ] IHS^T/u^ y XASrEIBi: LTHgtS 

te^;b^[mBT-«ja; Lfc 5 x.T*ir — * y^-V=yy^ 

L, y y— *r n^r— s/ g ^^^^^^l — y v^SrtTo 
T«ff[HiBi:-*-5C* t>T*#£ 0 «J¥Q1B^ t6»«, 

j&«ttftt\ 

[0068] ftfc, Jbfsr/u^y XA-eii 

[0 0 6 9 ] 

[fti 0] 
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(m- 1) mod (2 W ) 

a*, w*ttel£BKKte r m -io2jiSg(7)5tTttk- 
lfyhtiBJtsj fktt-c. #wriivN-Kr^ 
Sr^s (fi^te-eriHiKici-sil-frtt, r*Lfetes£ft 

fc, 2<o^#*ai*fcffimftiHiKr-^ix5(7>^s*Wic 

/<? [0 0 7 0] ^T, :07;^y XA*Wrt=iaB{kLfc 
m^BWMfliT^SJ: 5i:t5^«lffl^ 
5* u^^|j:ml:J;t3fRUR202or-fc^ ^ 

titfXjb Q , ^~*/*;*<&«afttemtC*S£Ay if##Lft 
ft 

[0 0 7 1 ] 
[ftl 1 1 

^ ( (m- 1) mod (2 k " 1 ) + 1 } 

ott«*fflS:LftltixH:ftbft^^«, ^ni^^^^T^ 
fit', ±tSCO<h*5 19 m- 1 <D 2m^M^h tf S> h V 

[ 0 0 7 2 ] m^t>^^t LT^StSS^ (0 
7) , H4 0**«fiS:*^a-/u*:fltW«c, 
[0 0 7 3 ] 
[ftl 2] 

Dog 2 («- i )] +1 

^ot^tbn^c *o#J«ifS#ttm*:H*-t"ixtfH3e 

ii<bft5or-, ttiicj: QfamzfaMitx-z z>o ft*5, 

^-KtSC^rCJ:^ ftlcOmfC^MT-^ 6 X ?ft0 
[0 0 7 4 ] |5 0«ar, JRJt^e^a-^SrTIB 

[0 0 7 5 ] 
« [ft 13] 

[log 2 (m-l) + l]^n^ 1 

08«:*«tS:4:<)T*5 (06) 0 ^co q (q«t, 
BSSft) ^Bfc&^T. i (n ^ i ^ 1 )<7>^r 
v>zl— /UCOWfflIA*(Ctt, |80n (q-1) + i ■fr'T 

L£:S-8\ l^gO^^a-zKc^HISOi, 4, 7, 
5(7 ...-fr^/UgOfMffllft*, 2»IO ; fy J a -yHcli2, 
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2002-23999 



25. 

s, 8, -iM ?^&<nmmm-%. z^<D=e^^-^ 
{ci^3, 6, 9, ?^n<Dmmm-£r&. v*?^ 

[0076] #¥£m\*. n)4, gis, me. m 

7, Hi 2 ^ibTlief^^^^l^UrWbixSIU^^-r^ 

[0 0 7 7 ] m= 1 5 <Dm^t>^[s\^^m\Z., Hl^ic 
-To 

[0078] m=15 S^v ; a-/^4oI 
fel, 2, 3, 4^f5o rco^#, gl9^^-r^5{C 
<5 o 

^v^a-zH 0-<^^SI^[h]SS2 , ;i/4 0^ 

[0 0 7 9] m=15t, [g] 5 CD J; ? ^ffi^ESS^ IT 
F e r m a t 
Tf, F e r m a t t>o £ fcftl 

[0 0 8 3 ] £t±££ ##ssi*, ust-rx 

^lil^CTF e r m a t X 9 tt5WC>ft<ftofc 
S*SC<0#}*#0 (=Fermat£p]C) 

ffllfc3a*j«y—yu-C*la]tt*:ftfiJ£Lfc»'&«c<>, Jbf2T 

1 1 (CIS, #3g««c:te^T, m= 14, 15, 16H 

[0 0 8 4 ] Hi 2fCI3\ #^<7)Jil^i£^?Jt3l[Hm<7> 

2 IcBUO IMS g| l 2 oSeteig^fltJSlilK 

h 7 i^^t^mMm^^mzmTLx , u^^^k 
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i9l:io<U : e^^-/H I 2, 3, 4 Ct>CO£rc\ 

[ 0 0 8 0 ] fdiOm^Ot^T t>, l^iCS^^v^a-zU 
0*Ki:1|M»P*:fT5. 
(1) H5^«t 5£M*iaK& Lt^im : «■* 



/0 



F e r m a t 



20 



m — 2 

[log 2 (ni-l)]+Hw(ra-l)-l 
[log 2 Gn-l)] + l 

£ xj£m = 1 9 2<T>m& 
Fermat: 190 
& JK. : 1 3 

#38 91 : 8 

Sfc, m= 5 11 CD*§^, 
Fermat: 509 
&yt : 1 5 

: 9 

[0 0 8 1 ] (2) pl-fi^fc-frEIKi: It 

SgU:l^;fS@Mf (®B*-fX) He, ffig: 
CDmtC^t L, 

Fermat: m — 2 

: [log2(m-l)]+Hw(m-l)-l 
: [log 2 (iB-l)]+Hw(m-L)-l 

[0 0 8 2 ] ^fVv' (*tr— K) tt, 



{[log 2 (m-2)] + U *iS^OKr>^ 
{[log 2 (m-l)]+Hw(m-l)-U *0^H'f^ 
[log 2 (m-2)] + l} *fg^^)U-{r>^ 



3 1 0<D^y 



[ 0 0 8 5 ] 

^-^zL-zu^M^^-^fc^r*, s^^f^ («/* 

[0 0 8 6 ] *ffeT'li, »WiCm*$t5^, Fe 

fcit-aO o U^^O«*3&*2«i:»-W{cSt4oT^5 
COT*, ftSOm-C^fSl^l^-r— ^^^^tt^.. /» 7"® 

[0 0 8 7 ] *^ifeW, 3t^t4]^{C^>5Composite Fie 
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27. 

M5KBlc»LT tilT* 5 c i lit 5 *T 

[12] tt*o*»»7C«»wr/u^!;XASr*«aftSr 

[03] tt*©*4feiS!7C«J(«>r/u=/yXA«:^Lfc 
0 O 

[15] *«W©*«fea!7C*3»lHlK*:^L^H. 

[0 6] **Wo*ttffi7c«Jtia»oaiJoJ5KW*r^L 

[17] &nm<oikmm7cm*Eto(o$iD\zm<omibm 
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70 



[08] *«Wlcffl^5«J»flr-S-«:*^Sfc«>JB© = - 

[0 9] *»WM«^*«l«iflr*«r««UfcH. 
[010] #7;u^yXjuttt*or/u^!;XAi:©i/ 

[01 i] «s^7/^yx^ia6f-^7D-^ 

[012] 0 7(c^L^fe»7cSi»IfiISS(cUv ; ^^^ 
[SfwRW 



u 1 ■ 




u 2 • 




u 3 • 




u 4 • 




u 5 ■ 




S 0 ■ 


3 


S 1 • 


-JBi o*]»fS * 


S 2 ■ 




R 1 ■ 


••S'l 


20 R 2 • 


-12 0 1/^^^ 



[Hi] 



4) <*> <*> 



-<*> — -4>- 



r® (*> — - — (*> © (*> 



<i> 




mi Ferrmil<J0^aicJ:SffSLia^C0^I(m=16) 
[04] 




S2 



SI \ / so 
u4 u5 



[09] 

















A 
B 




A 
B 




A 
B 




A 




— • 




B 



— ;U3 -A, 4 



--max-' 







ffi^BSUfSfcO 








A*B 








A*JB 






2<*t 2 3 * 








<"te*7*) 2 7 a 
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[12] 




.XP5534 



m2 FermatW)feBBlcJ:a8H|Lia3ffi<^ffiJ(m=16) 

Ii3] 




X 65534 



[0 8 ] 



[g}10] 



aT€:[lo«,(«-l)] 



ttUjBKA>J8fr3* 



J 

c 

I 5 



(toh's algorithm 
our algorithm 



#*>5>»-/i*Hl!l*© 9«Jl*AMc£f&<fc 
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[05] 



1) 



sans 

-r 




Q/0 



max- * 



(tDXHtt) 



1215 mmmti.mwr^m^<D±i^m}&mi 



[m 6 ] 



A*ix 




, may- 1 



06 «firt : lHlB5tU-C'Jjmi-4»^«^^«/*flj2 
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[07] 



Art 

A 



3 55 h 



aw 



+ 



7T" 



[log»( m-1)]+1 g 



A2)X. 



A 




A 


B 




B 



A 




A 


B 




B 



-max-' 



im 2 ] 



A 



unr 

art 



arts*' 







■ A 




A 


■ B 




B 


IN 


ttt 



[log 2 (m-1)]+1 Eg 




A 
B 
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I® 1 1 ] 



(a) m=14 




k=1 



(can bg shared if mapped to hardware) 




:k=2 



(b) m=15 



:k=0 




:k=2 




(can be shared if mapped to hardware) 
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IBs] 




[fiil2] 

imiE*}mmm&} mm 



[«IErtS] 
[16] 



(21) 
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A*. 
A 



a 0 - 



A 
B 



-hut 




[lo & (m-1)]+1 ^ 





A 




A 




A 




B 




B 




B 



— fcB*ix-i 



07 lft*-&*>*lHl»fcbT3*a-t-S^©^#«^ft 



7 a >- f,^<_o>o^# 

»^JIim*:fPftTT£IPfll623Stt!514 
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